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DROPLET EJECTION DEVICE THAT
APPLIES TREATING AGENT TO
RECORDING MEDIUM

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority from Japanese Patent
Application No. 2010-041623 filed Feb. 26, 2010. The entire
content of this priority application 1s incorporated herein by
reference.

TECHNICAL FIELD

The present invention relates to a droplet ejection device
for ejecting a droplet of 1nk or the like and also to a control
device for controlling the droplet ejection device.

BACKGROUND

There has been proposed an inkjet printer that applies a
treating agent to a recording medium prior to and/or after ink
ejection to the recording medium. The treating agent 1s liquud
or solid (film-shaped, for example) agent with desired char-
acteristics.

A treating agent that 1s applied prior to 1nk ejection (pre-
treating agent) prevents ink blur and ink seep through,
improves color development, reduces dry time, and prevents
recording medium cockle and curl that may occur after ink
¢jection. Note that “ink seep through™ means that ink ejected
on a surface of arecording medium seeps through the record-
ing medium to the other side thereof. A treating agent that 1s
applied after ink ejection (post-treating agent) forms a layer
to protect images formed on a recording medium by 1mprov-
ing rub resistance, water resistance, light resistance, gas resis-
tance, and the like, and to produce gross on the surface of the
recording medium.

There 1s also known a method for suppressing ink blur and
the like by reducing the ejection amount of 1nk droplets with-
out using a treating agent when the remaining amount of the
treating agent 1s low.

SUMMARY

However, even 1f the ejection amount of ink droplets 1s
reduced, degradation 1n 1mage quality due to ink blur or the
like may be inevitable 1 no treating agent 1s used, and 1t 1s
difficult to secure certain level of image quality.

In view of the foregoing, 1t 1s an object of the mvention to
provide a droplet ejection device capable of securing certain
level of 1image quality by using a treating agent even 1f the
remaining amount of the treating agent 1s low, and also to
provide a control device for controlling the droplet ejection
device.

In order to attain the above and other objects, the invention
provides a droplet ejection device including a first storing unit
that stores 1mage data, a head that ejects droplets onto a
recording medium so as to form an 1mage corresponding to
the 1mage data, a treating-agent application member that
applies a treating agent to the recording medium, an extract
unit that extracts a part of the image as a specific 1image
portion based on the image data, a control unit that controls
the treating-agent application member to apply the treating,
agent to a {irst section and a second section of the recording
medium, a detection unit that detects a remaining amount of
the treating agent, and a first determining unit that determines
whether or not the remaining amount i1s less than a first
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amount. The specific image portion 1s formed 1n the first
section, and at least a part of a non-specific image portion of
the 1mage other than the specific image portion 1s formed in
the second section. When the remaining amount 1s less than
the first amount, the control unit controls the treating-agent
application member to apply the treating agent to the second
section by an amount less than an amount of the treating agent
that 1s applied to the second section when the remaining
amount 1s not less than the first amount.

According to another aspect, the present mvention pro-
vides a control device that controls a droplet ¢jection device
including a head that ejects droplets onto a recording medium
so as to form an 1mage corresponding to 1mage data and a
treating-agent application member that applies a treating
agent to the recording medium. The control device includes a
first storing unit that stores the image data, an extract unit that
extracts a part of the image as a specific image portion based
on the 1mage data, a control umt that controls the treating-
agent application member to apply the treating agent to a first
section and a second section of the recording medium, a
detection unit that detects a remaiming amount of the treating
agent, and a first determining unit that determines whether or
not the remaining amount 1s less than a first amount. The
specific 1image portion 1s formed in the first section, and at
least a part of a non-specific image portion of the image other
than the specific image portion 1s formed 1n the second sec-
tion. When the remaining amount 1s less than the first amount,
the control unit controls the treating-agent application mem-
ber to apply the treating agent to the second section by an
amount less than an amount of the treating agent that is

applied to the second section when the remaining amount 1s
not less than the first amount.

According to still another aspect, the present invention
provides a non-transitory computer readable storage medium
storing a set of program instructions installed on an executed
by a computer for controlling a droplet ejection device includ-
ing a head that ejects droplets onto a recording medium so as
to form an 1mage corresponding to image data and a treating-
agent application member that applies a treating agent to the
recording medium. The program instructions includes: an
extract unit that extracts a part of the image as a specific image
portion based on the image data stored in a storing unit;
controlling the treating-agent application member to apply
the treating agent to a first section and a second section of the
recording medium, wherein the specific 1mage portion 1s
formed 1n the first section, and at least a part of a non-specific
image portion of the image other than the specific image
portion 1s formed in the second section; detecting a remaining
amount of the treating agent; and determining whether or not
the remaining amount 1s less than a first amount. When the
remaining amount 1s less than the first amount, the treating-
agent application member 1s controlled to apply the treating
agent to the second section by an amount less than an amount
of the treating agent that 1s applied to the second section when
the remaining amount 1s not less than the first amount.

BRIEF DESCRIPTION OF THE DRAWINGS

The particular features and advantages of the invention as
well as other objects will become apparent from the following
description taken 1n connection with the accompanying draw-
ings, in which:

FIG. 1 1s an explanatory cross-sectional plan view of an
inkjet printer according to an embodiment of the invention;

FIG. 2 15 a top view of a channel unit and actuator units of
an 1nkjet head according to the embodiment of the invention;
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FIG. 3 1s an enlarged view of a part of FIG. 2 encircled by
a single-dot chain line III;

FI1G. 4 15 a cross-sectional view taken along a line IV-1V of
FIG. 3;

FI1G. 5 1s a block-diagram showing electrical configuration
of the mkjet printer of FIG. 1;

FIG. 6 1s a flowchart representing a printing process
executed 1n the inkjet printer according to the embodiment of
the invention;

FIG. 7 1s a flowchart representing a non-use mode printing,
process according to the embodiment of the invention;

FIG. 8 15 a flowchart representing a limited mode printing
process according to the embodiment of the invention; and

FI1G. 9 15 a flowchart representing a level selection process
according to the embodiment of the invention.

DETAILED DESCRIPTION

A droplet ejection device according to an embodiment of
the invention will be described while referring to the accom-
panying drawings wherein like parts and components are
designated by the same reference numerals to avoid duplicat-
ing description. The embodiment pertains to an inkjet printer
1 shown 1n FIG. 1.

The terms “up,” “down,” “upward,” “beneath,” and the like
will be used throughout the description assuming that the
inkjet printer 1 1s disposed in an ornientation in which 1t 1s
intended to be used. In use, the mkjet printer 1 1s disposed as
shown 1n FIG. 1.

As shown 1n FIG. 1, the mnkjet printer 1 includes a box-
shaped casing 1a, which 1s provided with a discharge section
31 on top thereof and defining 1nner spaces X, Y, and Z in the
order of up to down.

The casing 1a accommodates 1n the mner space X a pre-
coat head 40, a post-coat head 50, and four nkjet heads 10
disposed between the pre-coat head 40 and the post-coat head
50 1n a subscanning direction, a conveying unit 21 for con-
veying a paper sheet P, and an upstream guide 80A and a
downstream guide 80B for guiding the paper sheet P. The
casing la also accommodates at an upper section 1n the inner
space X a control device 1p for performing overall control of
the inkjet printer 1 by controlling operation of each compo-
nent of the inkjet printer 1. The control device 1p controls
printing operation based on 1mage data (1mage data for an
image to be printed on the paper sheet P) received from an
external device. The printing operation includes an operation
for conveying the paper sheet P by various components of the
inkjet printer 1, an operation for ¢jecting droplets of 1nk,
pre-treating agent, and post-treating agent in synchronization
of conveyance of the paper sheet P, and the like. Note that the
pre-treating agent and the post-treating agent will be collec-
tively referred to as “treating agents.” Details of the printing,
operation will be described later.

The conveying unit 21 includes a follow roller 6, a drive
roller 7, an endless conveying belt 8 wound around and
extended between the rollers 6 and 7, a nip roller 4 and a
separating plate 5 disposed outside the conveying belt 8, and
a platen 9 disposed inside the conveying belt 8. The drive
roller 7 1s driven to rotate by a conveying motor 121 (FIG. 5)
in a clockwise direction 1n FIG. 1. Rotation of the belt roller
7 circulates the conveying belt 8 1n the clockwise direction 1n
FIG. 1, which 1n turn rotates the follow roller 6 1n the clock-
wise direction 1n FIG. 1. The nip roller 4 1s disposed in
conirontation with the follow roller 6 and presses the paper
sheet P onto a support surface 8a, which 1s an outer surface of
the conveying belt 8. The paper sheet P pressed onto the
support, surface 8a by the nip roller 4 1s held on the support
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4

surface 8a and conveyed toward the drive roller 7 by the
circulation of the conveying belt 8. The separating plate 5 1s
disposed 1n conirontation with the drive roller 7 and separates
the paper sheet P from the support surface 8a of the conveying
belt 8 such that the paper sheet P 1s further conveyed toward
the downstream side of a sheet conveying path, which 1s
defined 1n the 1nner spaces X and Y. The platen 9 1s disposed
in confrontation with all of the pre-coat head 40, the post-coat
head 50, and the four inkjet heads 10, and supports an upper
section of the conveying belt 8 from below.

Each of the heads 10, 40, and 50 1s a box-shaped line head
having a long dimension 1n a main-scanning direction, and
has on its bottom an ejection surface 10a, 40a, 50a formed
with a plurality of nozzles. (FIGS. 3 and 4 show nozzles 14a
of the inkjet heads 10.) During printing, ink droplets of black,
magenta, cyan, and yellow are respectively ejected from the
ejection surfaces 10q of the 1nkjet heads 10. Also, as will be
described later, droplets of the pre-treating agent are ejected
from the ejection surface 40a of the pre-coat head 40 onto the
paper sheet P as needed betfore ink droplets impinge the paper
sheet P, and droplets of the post-treating agent are ejected
from the ejection surface 50q of the post-coat head 50 onto the
paper sheet P as needed after ink droplets have impinged the
paper sheet P. The heads 10, 40, and 50 are aligned at regular
intervals 1n the subscanming direction, and are supported to
the casing 1a via a head holder 3. That 1s, the head holder 3
supports the heads 10, 40, and 50 such that the ejection
surfaces 10a, 40a, and 50a confront the support surface 8a of
the conveying belt 8 with an appropriate interval for printing.
Configurations of the heads 10, 40, and 50 will be described
in greater detail later.

The upstream guide 80A 1s disposed on the upstream side
of the conveying unit 21 1n a sheet conveying direction for
leading the paper sheet P from a sheet supply unit 15 (de-
scribed later) to the conveying unit 21, and includes guides
27a and 27b and a pair of feed rollers 26. The downstream
guide 80B 1s disposed on the downstream side of the convey-
ing unit 21 1n the sheet conveying direction for leading the
paper sheet P from the conveying unit 21 to the discharge
section 31, and includes guides 29a and 295, and two pairs of
teed rollers 28.

The sheet supply unit 15 1s detachably accommodated 1n
the inner space Y of the casing 1a. The sheet supply unit 15
includes a sheet supply tray 23 and a sheet supply roller 25.
The sheet supply tray 23 i1s 1 an open-top box shape and
capable of accommodating paper sheets P 1n various sizes.
The sheet supply roller 25 feeds an upper one of the paper
sheets P accommodated 1n the sheet supply tray 23 to the
upstream guide 80A.

As described above, the sheet conveying path extending
from the sheet supply unit 15 to the discharge section 31 via
the conveying unit 21 1s defined in the inner spaces X and Y.
Based on a print command received from an external device,
the sheet supply unit 15 drives a sheet-supply motor 125 (FIG.
5) for the sheet supply roller 25, a feed motor 127 (FIG. 5) for
the guides 80A and 80B, the conveying motor 121 (FIG. 5),
and the like.

The paper sheet P fed from the sheet supply tray 23 1s
supplied to the conveying unit 21 by the feed rollers 26. When
the paper sheet P 1s conveyed directly below eachhead 10, 40,
50, ink droplets of each color are ejected from the heads 10 1n
sequence (and droplets of pre-treating agent and droplets of
post-treating agent are also ejected from the pre-coat head 40
and the post-coathead 50 it needed). As aresult, acolorimage
1s formed on the paper sheet P. Ejections of the droplets of the
ink and the treating agents are performed under the control of
the control device 1p based on detection signal output from a
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sheet sensor 32. The paper sheet P with the image formed
thereon 1s separated from the conveying belt 8 by the sepa-
rating plate 5, conveyed upward by the pairs of feed rollers 28,
and discharged onto the discharge section 31 through an
opening 30.

Note that the subscanning direction 1s parallel to a direction
in which the conveying unit 21 conveys the paper sheet P, and
the main-scanning direction 1s parallel to a horizontal plane
and perpendicular to the subscanming direction.

The casing 1a also accommodates a cartridge unit 1¢ 1n the
iner space 7. The cartridge unit 1c¢ 1s detachable from the
casing la, and includes a tray 33, a pre-treating agent car-
tridge 41, four ink cartridges 39, and a post-treating agent
cartridge 51. These six cartridges 41, 39, and 51 are all
accommodated 1n the tray 35 and juxtaposed next to one
another. Each of the cartridges 41, 39, and 51 stores and
supplies the pre-treating agent, ink of each color, or the post-
treating agent to the corresponding head 40, 10, or 50 through
a tube (not shown).

Next, configurations of the heads 10, 40, and 50 will be
described 1n greater detail. Because the heads 10, 40, and 50
have the same configuration, only the configuration of one of
the mkjet heads 10 will be described with reference to FIGS.
2 to 4. Note that in FIG. 3 pressure chambers 16 and apertures
15 that are located behind actuator units 17 and that should be
depicted 1n dotted chain lines are depicted in solid lines
instead.

As shown 1n FIGS. 2 and 4, the mkjet head 10 includes a
channel unit 12 having the ejection surface 10a, eight actuator
units 17 fixed on an upper surface 12x of the channel unit 12,
a flexible printed circuit (FPC) 19 conned to each actuator
unit 17, and a reservoir unit (not shown). The channel unit 12
1s formed with a plurality of channels, each fluidly connecting
one of openings 12y (FI1G. 2) formed 1n the upper surface 12x
to corresponding nozzles 14a formed 1n the ejection surface
10a. Each actuator umit 17 includes piezoelectric actuators 1n
one-to-one correspondence with the nozzles 14a.

The reservoir unit (not shown) 1s formed with a channel
including a reservoir for temporarily storing ink supplied
from the 1k cartridge 39. The reservoir unit has a bottom
surface formed with protrusions and recesses. Each protru-
s10m 1s fixed to the upper surtace 12x of the channel unit 12 1n
an area where no actuator unit 17 1s disposed (area indicated
by two-dotted chain line 1n FIG. 2, in which the openings 12y
are formed). Each protrusion 1s formed 1n 1ts end with an
opening that 1s 1n fluid communication with the reservoir and
opposing the opeming 12y of the channel unit 12. Thus, the
reservolr 1s fluidly connected to each individual channel 14
(FIG. 4, described later) via the opening at the end of the
protrusion. The recesses, on the other hand, oppose the upper
surface 12x of the channel unit 12, the surface of the actuator
unit 17, and the surface of the FPC 19, with tiny gaps ther-
cbetween.

The channel unit 12 1s a laminated body formed by lami-

nating and bonding one on the other nine metal plates 12a,
126, 12¢, 12d, 12e, 12f, 12g, 12/, and 12i, having substan-

tially the same size (see FI1G. 4). As shown m FIGS. 2, 3, and
4, the channel unit 12 1s formed with a plurality of manifold
channels 13 having the openings 12y at one end, a plurality of
sub-manifold channels 13q arising from each manifold chan-
nel 13, and a plurality of individual channels 14 fluidly con-
necting the sub-manifold channels 134 to the corresponding,
nozzles 14a. The individual channels 14 are formed 1n one-
to-one correspondence with the nozzles 14a, and each
includes a pressure chamber 16 and an aperture 135. The
aperture 15 functions as a throttle for controlling flow channel
resistance. A matrix of rhombic-like openings for exposing,
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the pressure chambers 16 are formed 1n each area of the upper
surface 12x where the actuator unit 17 1s attached. Also, a
matrix of the nozzles 144 1s formed 1n the same arrangement
as the pressure chambers 16 1n each area of the ejection
surface 10a 1n opposition to the actuator unit 17.

As shown 1n FIG. 2, the actuator units 17 are in trapezoidal
flat shape and arranged 1n a two-row staggered pattern on the
upper surface 12x of the channel unit 12. As shown in FIG. 3,
cach actuator umt 17 covers over the openings of the number
of pressure chambers 16 located 1n the attachment area for the
actuator unit 17. Although not shown in the drawings, the
actuator unit 17 includes a plurality of piezoelectric layers
stretching over the pressure chambers 16 and electrodes sand-
wiching the piezoelectric layers 1n a thickness direction. The
clectrodes 1nclude individual electrodes provided 1n one-to-
one correspondence with the pressure chambers 16 and a
common electrode provided commonly for the pressure
chambers 16. The individual electrodes are disposed on an
upper surface of upper one of the piezoelectric layers.

The FPC 19 includes a wiring for each electrode of the
actuator unit 17, and a driver IC (not shown) 1s disposed
midway on the wiring. The FPC 19 has one end fixed to the
actuator units 17 and the other end fixed to a control board
(not shown) of the inkjet head 10 disposed above the channel
unit 12. Under the control of the control device 1p, the FPC 19
transmits various driving signals output from the control
board to the driver IC based on print data to be described later,
and transmits signals generated by the driver IC to the actua-
tor units 17.

Note that the treating agent 1s supplied to the reservoir of
the reservoir unit of the pre-coat head 40 or the post-coat head
50 from the corresponding pre-treating agent cartridge 41 or
post-treating agent cartridge 51.

The pre-treating agent prevents ik blur and ink seep
through, improves color development, reduces dry time, and
prevents the paper cockle and curl that may occur after ink
ejection. The post-treating agent forms a layer to protect
images formed on the paper sheet P by improving rub resis-
tance, water resistance, light resistance, gas resistance, and
the like, and to produce gross on the surface of the paper sheet
P. The treating agent may be produced from, for example,
liquid contaiming multivalent metal salt such as magnesium
salt and cationic polymer.

Next, electrical configuration of the inkjet printer 1 will be
described with reference to FIG. 5.

As shown 1n FIG. 5, the control device 1p includes a CPU
101, a ROM 102, a RAM 103 (including non-volatile RAM),
an ASIC 104, an iterface (I/F) 105, and an input/output port
(I1/0) 106. The ROM 102 stores programs to be executed by
the CPU 101, various fixed data (such as extract conditions to
be described later), and the like. The RAM 103 temporarily
stores data (such as image data) required for executing pro-
grams. The ASIC 104 rewrites and sorts image data (performs
signal processing and image processing). The I/'F 105
exchanges data between an external device. The I/O 106
inputs and outputs detection signals of various sensors.

The control device 1p 1s electrically connected to the con-
veying motor 121, the sheet-supply motor 125, the feed motor
127, the sheet sensor 32, the control boards of the heads 10,
40, and 50, and sensors 42 and 52. The sensors 42 and 52
detect the remaiming amounts of the treating agents in the
cartridges 41 and 51, respectively, and output detection sig-
nals to the control device 1p.

Next, a printing process executed by the CPU 101 of the
control device 1p based on a program stored in the ROM 102
will be described with reference to the flowchart of FIG. 6.
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The printing process 1s executed repeatedly while the main
power to the inkjet printer 1 1s ON.
First in S1 the CPU 101 determines whether or not any

print command 1s recerved from an external device. If not
(S1:No), then the CPU 101 repeats the determination 1n S1.

On the other hand, 1t so (S1:Yes), then 1 S2 the CPU 101

stores 1image data and the like included 1n the print command
into the RAM 103, generates normal print data and normal
treating-agent ejection data for each treating agent based on
the 1image data, and calculates normal usage amounts of the
pre-treating agent and the post-treating agent. Note that the
normal usage amount means an amount of the treating agent
expected to be used 1n a normal mode printing executed 1n S5.
In this embodiment, an average amount consumed when the
normal mode printing 1s performed on a single sheet paper P
has previously been stored 1in the ROM 102 for each of the
pre-treating agent and the post-treating agent, and the normal
usage amount 1s calculated by multiplying the average
amount by the number of paper sheet P to be printed, which 1s
obtained from the print command received in S1.

Then, 1n S3, the CPU 101 calculates remaining amounts of
the pre-treating agent and the post-treating agent based on
detection signals from the sensors 42 and 52. In S4, the CPU
101 determines whether or not the remaining amount 1s less
than the normal usage amount calculated 1n S2 for each of the
pre-treating agent and the post-treating agent.

If the remaining amounts of both of the pre-treating agent
and the post-treating agent are not less than the corresponding
normal usage amounts (S4:No), then 1n S5 the CPU 101
executes a normal mode printing process by controlling vari-
ous components of the inkjet printer 1. Then, the CPU 101
ends the printing process.

On the other hand, 11 the remaining amount of at least one
of the pre-treating agent and the post-treating agent 1s less
than the corresponding normal usage amount (S4:Yes), then
in S6 the CPU 101 notifies a user of this determination result
by, for example, displaying a message “(pre and/or post)
treating agent 1s lacking. Should printing continue 1n a treat-
ing-agent non-use mode?”” on a display of the inkjet printer 1
or the external device.

In S7, the CPU 101 determines whether or not to execute
the printing 1n the treating-agent non-use mode, based on user
input, which has been input via a keyboard or a mouse of the
external device and output to the control device 1p. If so
(S7:Yes), then the CPU 101 executes a non-use mode printing
process 1n S8 and ends the printing process. On the other
hand, if not (87:No), then the CPU 101 executes a limited
mode printing process 1n S9, and then ends the printing pro-
Cess.

Note that 1n the normal mode printing process 1n S5, the
normal mode printing 1s performed for ejecting ik droplets
based on the normal print data while conveying a paper sheet
P at a normal conveying speed that 1s prestored 1n the ROM
102. Also, each treating agent 1s applied at a predetermined
normal density across the entire 1mage forming region on the
paper sheet P based on the normal treating-agent ejection
data. In the non-use mode printing process 1n S8, the treating
agent(s), which has been determined 1in S4 to have the remain-
ing amount less than the normal usage amount (hereinafter
referred to as “insuilicient treating agent™), 1s not applied to
the paper sheet P. In the limited mode printing process in S9,
the insuilicient treating agent(s) 1s applied to each paper sheet
P by an amount less than that for the normal mode printing.

Next, detail of the non-use mode printing process executed
in S8 will be described with reference to the tlowchart of FIG.
7.

10

15

20

25

30

35

40

45

50

55

60

65

8

First in S11, the CPU 101 generates print data for the
non-use mode printing. The print data 1s generated by con-
verting the image data included in the print command in
accordance with the arrangement of the nozzles 14a of the
inkjet head 10, and 1s data specitying ejection from each
nozzle 14a. The actuators of the inkjet head 10 are driven
based on the print data. The print data for the non-use mode
printing 1s generated with reference to the normal print data so
as to reduce a total ejection amount of ink on each paper, to
reduce the size of ink droplets ejected for edges of the image,
to 1crease a reduction ratio of droplet size, for preventing
problems that may occur because the insufficient treating
agent 1s not used (1nk blur, ink seep through, and the like).

Next in S12, having regard to the effects of the print data
generated 1n S11 and the non-use of the insuilicient treating
agent on dry time, the CPU 101 sets a sheet conveying speed,
1.€., the circulation speed of the conveying belt 8, with refer-
ence to the normal conveying speed stored in the ROM 102.

Then, i S13, the CPU 101 performs the non-use mode
printing by controlling various components of the inkjet
printer 1. That 1s, the CPU 101 controls each motor 121, 125,
and 127 to convey the paper sheet P at the sheet conveying
speed set 1n S12, and controls the actuator units 17 of each
head 10 in synchronization with the sheet convey so as to eject
ink droplets of each color based on the print data generated 1n
S11. At this time, one or both of the pre-coat head 40 and the
post-coat head 50 corresponding to the msuificient treating
agent(s) 1s not driven. If either one of the pre-treating agent
and the post-treating agent has been determined that its
remaining amount 1s not less than the normal usage amount in
S4, then corresponding one of the pre-coat head 40 and the
post-coat head 50 i1s driven 1n the same manner as 1n the
normal mode printing, based on the normal treating-agent
¢jection data. Then, the CPU 101 ends the non-use mode
printing process.

Next, the limited mode printing process executed in S9 of
FIG. 6 will be described with reference to the flowchart of
FIG. 8.

Firstin S21 the CPU 101 executes a level selection process;
which will be described with reference to the tlowchart of
FIG. 9.

In this embodiment, one of first to three levels 1s selected in
the limited mode selection process, based on the remaining
amount of the insufficient treating agent. Note that 11 both the
pre-treating agent and the post-treating agent are determined
as the insufficient treating agents, then the level selection
process in FIG. 9 1s repeated twice, 1.¢., once for each treating,
agent, so as to select a level for each agent.

When the first level 1s selected, the insuflicient treating
agent 1s applied to the entire 1mage forming region on the
paper sheet P at a density lower than the normal density. When
the second level 1s selected, the insulficient treating agent 1s
applied to a first section 1n the 1mage forming region at the
normal density, and 1s applied to a second section in the image
forming region at a density lower than the normal density. The
first region 1s where a specific image portion 1s formed, and
the second region 1s where a non-specific 1mage portion 1s
formed. When the third level 1s selected, the insufficient treat-
ing agent 1s applied to a fourth section 1n the 1mage forming
region at the normal density, and 1s applied to the second
section and a third section 1n the 1mage forming region at a
density lower than the normal density. The fourth section 1s
where a high-priority specific image portion 1s formed, and
the third section 1s where a low-priority specific image por-
tion 1s formed.

The specific 1mage portion 1s a part of an 1mage to be
tormed on the paper sheet P. The non-specific image portion
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1s a part of the 1image other than the specific image portion.
The specific image portion 1s divided into a plurality of image
parts having different priorities, and the high-priority specific
image portion 1s a part of the specific 1mage portion corre-
sponding to one or more of the image parts with a larger
priority than a predetermined priority. The low-priority spe-
cific image portion is a part of the specific image portion other
than the high-prionty specific image portion. The entire of the
image forming region 1s divided into the first and second
sections, and the first section 1s divided into the third and
fourth sections.

In the level section process, first in S31, the CPU 101
determines whether or not the remaining amount of the msui-
ficient treating agent 1s less than a first amount, which 1s an
amount of treating agent that 1s expected to be used when the
first level 1s selected. In this embodiment, an average usage
amount 1n the first level for a single sheet 1s prestored 1n the
ROM 102 for each of the pre-treating agent and the post-
treating agent, and the first amount 1s obtained by multiplying,
the average usage amount by the number of paper sheets P to
be printed, which 1s obtained from the print command
received 1 S1.

If the remaining amount of the treating agent 1s not less
than the corresponding first amount (S31:No), then the CPU
101 selects the first level in S32, and ends the level selection
process.

On the other hand, 11 at least the remaining amount 1s less
than the first amount (S31:Yes), then 1n S33 the CPU 101
extracts a part of an 1mage to be formed as a specific image
portion for each sheet, based on the image data and the like
included 1n the print command received 1n S1, with reference
to extract conditions stored 1n the ROM 102.

Specifically, the ROM 102 stores a plurality of different
extract conditions and a priority order of the extract condi-
tions for each of print conditions, which are combinations of
agent type (the pre-treating agent or the post-treating agent),
print type (single-side printing or both-side printing), and
sheet type. Inthis embodiment, sheets are classified into a first
type and a second type, according to thickness and materials
ol the sheets. First type of sheets are sheets through which ink
casily seeps to the other side, and second type of sheets are
sheets on which ink easily blurs. For example, a sheet with a
thickness less than a predetermined thickness may be classi-
fied 1nto the first type. The print type and the sheet type are
determined based on data included in the print command. The
agent type corresponds to the msuilicient treating agent.

When the agent type 1s the pre-treating agent, a pixel area
of the 1image 1s extracted as a specific 1mage portion 1f the
pixel area matches any one of the following extract condi-
tions.

For the single-side printing on a first type of sheet, there are
provided extract conditions for preventing ink seep through
(A), extract conditions for preventing ink blur (B), and extract
conditions for preventing poor color development (C), 1n the
order from highest priority to lowest prionty ((A)>(B)>(C)).

For the single-side printing on a second type of sheet, there
are provided the extract conditions (B), (A), and (C), 1n the
order from highest priority to lowest prionty ((B)>(A)>(C)).

For the both-side printing, the same extract conditions (A),
(B), and (C) as for the single-side printing on a first type of
sheet are provided, without regard to the sheet type ((A)>(B)>
(©)).

The extract conditions (A) for the single-side printing
include an extract condition (A1) that ink 1s ejected for a pixel
area by an amount equal to or greater than a predetermined
amount, and an extract condition (A2) that lightness of 1nk to
be ejected for a pixel area 1s less than a predetermined value,
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in the order of higher priority to lower priority ((Al)>(A2)).
Note that each pixel area includes a predetermined number of
one or more pixels in this embodiment, but the number of
pixels may vary among different extract conditions.

-

The extract conditions (A) for the both-side printing
include the above-described extract conditions (Al) and (A2)
and also an extract condition (A3) that a position of a pixel
area on a paper sheet P corresponds to a character image to be
printed on the other side of the paper sheet P, and the priority
order thereof 1s (Al), (A2), and (A3), 1.e., (Al)>(A2)>(A3).
Note that the character image includes letters and symbols, in
this description.

The predetermined amount set for the extract condition
(A1) and the predetermined value set for the extract condition
(A2) are an 1nk amount and a lightness value, respectively,
that would let 1nk seep through 1n the corresponding pixel
area.

The extract conditions (B) include an extract condition
(B1) that a pixel area corresponds to an edge of an 1image
(particularly a line image) to be formed, and an extract con-
dition (B2) that a pixel area 1s included 1n a character image,
in the order of highest priority to lowest priority (B1)>(B2)).
The line 1mage means an 1mage whose ratio of a length 1n one
direction to a length 1n another direction perpendicular to the
one direction 1s equal to or more than a predetermined
amount. In this embodiment, a pixel area i adjacent to a
colorless part 1s particularly extracted as a specific 1mage
portion 1n accordance with the extract condition (B1), thereby
preventing the colorless part of a line 1image (a part of image
located between lines with less than a predetermined gap
therebetween) from being squashed and deleted.

The extract conditions (C) include an extract condition
(C1) that a pixel areca has an optical density value that 1s
predetermined to require application of the pre-treating
agent, an extract condition (C2) that a pixel area has a gray
value that 1s predetermined to require application of the pre-
treating agent, and an extract condition (C3) that a pixel area
has a density variation value equal to or greater than a prede-
termined value, 1n the order from highest priority to lowest
priority ((C1)>(C2)>(C3)).

On the other hand, when the agent type 1s the post-treating,
agent, then without regard to the sheet type or the print type,
a pixel area 1s extracted as a specific image portion ii the pixel
area matches one of extract conditions (D) including an
extract condition (D1) that ink 1s ejected for a pixel area by an
amount equal to or more than a predetermined amount (D1 )=
(Al)), and an extract condition (D2) that a pixel area corre-
sponds to an edge of an image (particularly a line 1mage) to be
tformed ((D2)=(B1)), in the order of higher prionty to lower
priority ((D1)>(D2)). In accordance with the extract condi-
tion (D2), particularly an edge of an 1image near an edge of the
paper sheet P 1s extracted as a particular image portion.

After the process of S33, the CPU 101 determines in S34
whether or not a plurality of specific 1image portions 1s
extracted according to the extract conditions of different pri-
orities. If only a specific image portion(s) corresponding to
the same priority 1s extracted, then a negative determination 1s
made 1 S34 (S34:No). In this case, the CPU 101 proceeds to
S35 to select the second level, and then ends the level selec-
tion process.

On the other hand, if a plurality of specific image portions
corresponding to a plurality of different priorities (S34:Yes),
then the CPU 101 determines i S36 whether or not the
remaining amount of the treating agent determined in S3 1s
less than a second amount. The second amount 1s an amount
of treating agent that 1s expected to be used when the second
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level 1s selected, and i1s calculated based on the extracted
specific 1mage portions and non-specific 1mage portions of
cach paper.

If not (S36:No), then the CPU 101 selects the second level
in S35, and ends the level selection process. On the other
hand, 11 so (S36:Yes), then the CPU 101 selects the third level
in S37, and then ends the level selection process. Note that 1n
S36 the CPU 101 also determines a high-priority specific
image portion for the third level based on the specific image
portions extracted i S33 and the remaining amount of the
treating agent.

For example, if the agent type 1s the pre-treating agent, and
i single-side printing i1s performed on a first type of sheet,
then one or more of the specific 1mage portions extracted
based on one or more of the extract conditions (A), (B), and
(C) (for example, the extract condition (A) with highest pri-
ority, or two of the extract conditions (A) and (B) with top two
priorities, or two of the extract conditions (Al) and (A2) with
top two priorities among the three conditions included in the
extract condition (A)) 1s determined as the high-priority spe-
cific image portion, based on the remaining amount.

If the agent type 1s the pre-treating agent, and 1f single-side
printing 1s performed on a first type of sheet, then one or more
of the specific image portions extracted based on one or more
of the extract conditions (B), (A)), and (C) (for example, the
extract condition (A) with highest priority, or two of the
extract conditions (B) and (A) with top two priorities, or the
extract condition (B1) with higher priority of the two condi-
tions included 1n the extract conditions (B)) 1s determined as
the high-priority specific image portion, based on the remain-
ing amount.

If the agent type 1s the post-treating agent, then one or more
of the specific image portions extracted based on one or more
of the extract conditions (D1) and (D2) (for example, the
extract condition (D1) with the highest priority) 1s determined
as the high-priornity specific image portion, based on the
remaining amount.

After the level selection process 1n S21 completes, next 1n
S22, the CPU 101 generates print data corresponding to the
selected level(s) (level(s) selected 1n S21). More specifically,
the CPU 101 generates the print data for each sheet based on
the selected level 1n the similar manner as 1n S11, with refer-
ence to the normal print data.

Then 1n S23 the CPU 101 generates treating-agent ejection
data corresponding to the selected level for each of the msui-
ficient treating agent(s). The treating-agent ejection data 1s
generated based on the image data and the like included 1n the
print command received 1n S1 and specifies ejection from the
corresponding head 40, 50. The actuators of the head 40, 50
are driven based on the treating-agent ejection data. The
treating-agent ejection data 1s generated based on the selected
level with reference to the normal treating-agent ejection data
so as to reduce ejection amount for one or both of the non-
specific 1mage portion and the low-priority specific 1mage
portion.

In S24, having regard to the effects of the print data gen-
erated 1n S22 and the treating-agent ejection data generated 1n
S23 on dry time, the CPU 101 sets the paper conveying speed,
1.€., the circulation speed of the conveying belt 8, with refer-
ence to the normal conveying speed stored in the ROM 102.

Then, the CPU 101 executes the limited mode printing in
S25 by controlling various components of the inkjet printer 1.
Specifically, the CPU 101 controls each motor 121, 125, and
127 to convey the paper sheet P at the sheet conveying speed
set 1n S24, and controls the actuator units 17 of each head 10
in synchronization with the sheet convey so as to eject ink
droplets of each color based on the print data generated 1n
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S22. At this time, the actuator unit 1s controlled such that one
or both of the pre-coat head 40 and the post-coat head 50
corresponding to the msuilicient treating agent(s) ejects the
treating agent(s) based on the treating-agent ejection data
generated 1 S23. If either one of the pre-treating agent and
the post-treating agent has been determined that 1ts remaining
amount 1s not less than the normal usage amount 1n S4, then
corresponding one of the pre-coat head 40 and the post-coat
head 50 1s driven 1n the same manner as 1n the normal mode
printing, based on the normal treating-agent ejection data.
Then, the CPU 101 ends the limited mode printing process.

As described above, according to the present embodiment,
if the remaining amount of the treating agent 1s less than the
firstamount (S31:Yes), then the second level 1s selected (S35)
to reduce the amount of the treating agent applied to the
second section 1n the 1image forming region where the non-
specific 1mage portion 1s formed and to apply the same
amount of the treating agent as that for the normal mode
printing to the first section where the specific image portion 1s
formed. That 1s, even when the remaining amount of the
treating agent becomes low, the treating agent 1s applied to the
first section to secure a certain level ol image quality, which 1s
not secured 1 no treating agent 1s applied to any section in the
image forming area as the conventional technology.

Also, by setting the first amount to a relatively large
amount, the second level 1s selected 1n S35 before the treating
agent runs out completely, thereby delaying runming out of
the treating agent to provide a user more time for replenishing
the treating agent.

Ink seep through occurs more likely 1n a pixel area where a
larger amount of 1k 1s ¢jected. Also, ink that was e¢jected 1n
correspondence with such a pixel area and that dried on a
paper sheet P has a certain thickness, and its surface 1s not
flash with the surface of the paper sheet P. Thus, such ink
tends to be scraped by rubbing after printing. By extracting a
pixel area for which 1nk 1s ejected by an amount equal to or
greater than the predetermined amount according to the
extract condition (A1), (D1) as a specific image portion, 1t 1s
possible to prevent ik seep through and to improve rub
resistance 1n this area.

According to this embodiment, the priorities of the extract
conditions are predetermined. Also, when the remaining
amount of the treating agent 1s less than the second amount
(S36:Yes), the third level 1s selected (S37). This configuration
reduces the amount of the treating agent applied to the third
section 1n the image forming region where the low-priority
specific image portion 1s formed, but applies the same amount
of the treating agent as in the normal mode printing to the
fourth section where the high-priority specific image portion
1s formed. Thus, even when the remaining amount of the
treating agent becomes extremely low, the treating agent 1s
applied to the fourth section to secure a certain level of image
quality.

Ink easily blurs at edges of an 1image (especially, a line
image) formed on a paper sheet P. Also, edges of an 1image
near an edge of a paper sheet P 1s more likely rubbed by a
user’s hand holding the paper sheet P. By extracting a pixel
area corresponding to an edge of an 1image (line 1image) to be
formed on a paper sheet P as a specific image portion in S33
in accordance with the extract condition (B1), (D2) 1n this
embodiment, 1t 15 possible to prevent ink blur and improve rub
resistance 1n this pixel area.

Ink seep through occurs more likely at a lower lightness
pixel area, and abrasion in such area signmificantly degrades
visibility. By extracting a pixel area for which ink with light-
ness less than the predetermined value as a specific image
portion 1n S33 1n accordance with the extract condition (A2)
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in this embodiment, it 1s possible to prevent ink seep through
and to improve rub resistance at this area, thereby preventing
degradation in visibility.

Also, by extracting a pixel area with an optical density
value that 1s predetermined to require application of the treat-
ing agent 1s extracted as a specific image portion 1 S33 1n
accordance with the extract condition (C1), a desired optical
density value can be obtained even when the remaining
amount of the treating agent 1s low.

By extracting a pixel area with a gray value that 1s prede-
termined to require application of the treating agent as a
specific image portion 1 S33 1n accordance with the extract
condition (C1), a desired gray value can be obtained even
when the remaining amount of the treating agent 1s low.

If 1nk blur or poor color development occurs 1n a pixel area
with a relatively large density variation value, then the con-
trast 1s decreased. By extracting a pixel area with a density
variation value equal to or greater than the predetermined
value as a specific image portion 1n S33 1n accordance with
the extract condition (C3), i1t 1s possible to suppress reduction
in the contrast, thereby securing a certain level of image
quality.

According to the embodiment, there 1s provided a plurality
of different extract conditions for a plurality of sheet types,
and a different pixel area 1s extracted as a specific image
portion based on the sheet type. Thus, 1t 1s possible to reduce
such problems as 1nk bur and 1nk seep through.

Likelihood of occurrence of such problems as ink blur and
ink seep through varies depending on sheet type and lightness
value of 1nk to be gjected. Thus, 1t 1s preferable that the CPU
101 change the first amount and/or the amount of treating
agent to be applied to the first section 1n the 1mage forming
area based on one or both of the sheet type of the lightness
value.

For example, 11 the lightness of ink to be ejected 1s less than
the predetermined value or 11 printing 1s performed on a such
a sheet with which ink seep through or ink blur easily occurs,
then the first amount may be set to a higher amount than for
other cases such that the second level 1s selected even if the
remaining amount of the treating agent is relatively large. By
selecting the second level, the treating agent 1s applied to the
first section 1n the 1mage forming area at the normal density,
thereby effectively preventing such problems as ink blur and
ink seep through. Alternatively, the amount of treating agent
to be applied to the first section in the 1image forming region
may be increased compared to the amount for the other cases,
thereby effectively preventing such problems as ink blur and
ink seep through.

When the second level 1s selected, then the CPU 101 con-
trols the pre-coat head 40 or the post-coat head 50 in the
limited mode printing process (S9) such that the amount of
treating agent applied to the second section of the sheet 1s
gradually reduced 1n proportion to a distance from the first
section of the sheet. This prevents boundary between the
specific 1image portion and the non-specific 1image portion
from being noticeable.

When ink seeps through a sheet to a character image on the
other side of the sheet, visibility of the character image 1s
significantly degraded. Thus, the treating agent 1s preferably
applied an area corresponding to the character image on the
other side of the sheet at a density equal to or greater than the
normal density. This configuration prevents ink seep through
at this area, thereby preventing degradation 1n visibility.

In this embodiment, a single mode (one of the normal mode
printing, the non-use mode printing, the limited mode print-
ing with selected level) 1s selected each time a single print
command 1s received. In other words, modes are not switched
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during printing based on a single print command. For
example, when printing a two-page spread based on a single
print command, 1f printing 1s performed on two pages in
different modes, then quality of resultant image may be
degraded due to different color densities. Also, when both-
side printing 1s performed, 11 a mode for one surface differs
from a mode for the other surface, then sheet may curl
because of difference 1n amount of treating agent applied to
cach surface. The present embodiment, however, can prevent
such problems.

The remaining amount of the treating agent detected 1n S3
may be the remaining amount as of execution of S3 or an
amount obtained by subtracting an usage estimate from the
remaining amount as of execution of S3.

In the latter case, the usage estimate may be set to an
amount of treating agent estimated to be used 1n a time period
(one week, for example) that 1s required for a user to purchase
a new treating-agent cartridge, based on a treating-agent con-
sumption history of the mkjet printer 1. By taking the usage
estimate 1nto consideration, 1t 1s possible to complete the
limited mode printing without runming out of treating agent
during the printing.

In the former case, 1t 1s preferable to determine between S3
and S4 whether or not an amount obtained by subtracting the
usage estimate from the remaining amount as of execution of
S3 1s less than the normal usage amount and to display a
message urging a user to prepare a new treating-agent car-
tridge 11 the amount 1s less than the normal usage amount, so
that the limited mode printing can complete without running
out of treating agent during the printing.

While the invention has been described 1n detail with ret-
crence to the embodiment thereof, 1t would be apparent to
those skilled 1n the art that various changes and modifications
may be made therein without departing from the spirit of the
invention.

For example, it 1s possible not to control the pre-coat head
40 or the post-coat head 50 such that the amount of treating
agent applied to the second section of the sheet 1s gradually
reduced 1n proportion to a distance from the first section of the
sheet.

Also, 1t 1s possible not to change the first amount and/or the
amount of treating agent to be applied to the first section on
the sheet based on the sheet type and/or the lightness of 1nk to
be ejected.

The extract conditions are not limited to those described
above, but may be modified 1n various manners. For example,
a specific image portion may be extracted based on the same
condition, without regard to the sheet type. In this case, it 1s
unnecessary to provide a plurality of different conditions for
a plurality of different sheet types. Also, a specific image
portion may be extracted based on the same condition, with-
out regard to the print type.

The above-described priority order of the extract condi-
tions 1s mere example, and may be changed in various man-
ners. Also, the plurality of different conditions may not be
prioritize. Alternatively, there may be provided only a single
condition.

In the above-described embodiment, the second section of
the sheet 1s where a non-specific 1mage portion 1s formed.
However, the second section may be a section where at least
part of non-specific image portion 1s formed. In this case, an
amount of treating agent to be applied to a section where at
least part of non-specific image portion 1s formed 1s reduced
when the second level 1s selected in the limited mode printing
Process.

The amount of treating agent applied to a second section
(where at least part of non-specific 1image portion 1s printed)
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when the second level 1s selected 1n the limited mode printing,
process and the amount of treating agent applied to a second
section and a third section (where a lower-priority specific
image portion 1s formed) when the third level 1s selected 1n the
limited mode printing process may be zero amount. d

In the above-described embodiment, each treating agent 1s
applied to the entire 1image forming region at the predeter-
mined normal density 1n the normal mode printing process.
However, how to apply the treating agents 1n the normal mode
printing process 1s not limited to that described in the above
embodiment. For example, an application amount of treating
agent for each image forming section 1n an 1image forming
region corresponding to each pixel may be determined based
on an ejection amount of ink. Similarly, 1n the limited mode
printing process, an application amount of treating agent for
cach 1mage forming section in an 1image forming region cor-
responding to each pixel may be determined based on an
¢jection amount of ink, istead of applying the treating agent
at the same density to the entire 1mage forming region or the »g
entire section. By determining the application amount for
cach 1image forming section, the treating agent consumption
amount can be reduced.

The normal usage amount may be calculated 1n a different
manner. For example, the normal usage amount may be cal- 25
culated based on gjection amounts of ik droplets for each
pixel that can be obtained from the 1image data stored 1n the
RAM 103 1n S1. Note that the above-described application
amount of treating agent for each image forming section
corresponding to each pixel can be calculated in the same
manner in S5. The first amount and the second amount 1n S31
and S36 may also be calculated 1n a manner differing from
those described above.

The process 1n S2 of FIG. 6 may be omitted, and the
above-described usage estimate may be used instead of the
normal usage amount in S4.

In the above-described embodiment, there are provided the
first to third levels for the limited mode printing process.
However, the first and third levels may be deleted. 40

The treating agent may not be liquid, but may be solid
(including films).

In the above-described embodiment, the usage amounts of
both the pre-treating agent and the post-treating agent are
controlled 1n accordance with the remaining amounts thereof. 45
However, only the usage amount of either the pre-treating
agent or the post-treating agent may be controlled in the
above-described manner. Also, the inkjet printer 1 may
include only one of the pre-coat head 40 and the post-coat
head 50. 50

The mkjetheads 10, the pre-coat head 40, and the post-coat
head 50 may 1nclude electrostatic actuators or thermal actua-
tors, mstead of the piezoelectric actuators.

The above-described pre-coat head 40 and the post-coat
head 50 have the same configuration as the inkjet heads 10. 55
However, the pre-coat head 40 and the post-coat head 50 may
have different configurations. For example, each of the pre-
coat head 40 and the post-coat head 50 may use a roller
(pressure roller, thermal transfer roller, or the like) for apply-
ing the treating agent by contacting 1ts surface supporting the 60
treating agent to the sheet surface.

The present mnvention 1s applicable to a line printer and a
serial printer, and also to a facsimile device and a copier
device. A head of the invention 1s not limited to the inkjet head
10, but may be a head that ¢ject liquid other than ink. 65

A recording medium 1s not limited to the paper sheet P, but
may be any other medium.
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What 1s claimed 1s:

1. A droplet ejection device comprising:

a first storing unit configured to store 1image data;

a head configured to eject droplets onto a recording
medium so as to form an 1mage corresponding to the
image data;

a treating-agent application member configured to apply a
treating agent to the recording medium;

an extract unit configured to extract a part of the image as
a specific 1mage portion based on the image data;

a control unit configured to control the treating-agent
application member to apply the treating agent to a first
section and a second section of the recording medium,
wherein the specific image portion 1s formed in the first
section, and at least a part of a non-specific 1mage por-
tion of the 1mage other than the specific image portion 1s
formed 1n the second section:

a detection unit configured to detect a remaining amount of
the treating agent;

a first determining unit configured to determine whether or
not the remaining amount is less than a first amount;

a second storing unit configured to store a plurality of
different extract conditions and a priority order of the
extract conditions; and

a second determining unit configured to determine whether
or not the remaining amount 1s less than a second
amount, which 1s less than the first amount,

wherein, when the remaining amount 1s less than the first
amount, the control unit 1s configured to control the
treating-agent application member to apply the treating
agent to the second section by an amount less than an
amount of the treating agent that 1s applied to the second
section when the remaining amount 1s not less than the
first amount,

wherein the extract unit 1s configured to extract, as the
specific image portion, a part of the image that matches
any one of the extract conditions,

wherein, when the remaining amount 1s less than the sec-
ond amount, and when the extract unit extracts a plural-
ity of specific image portions corresponding to a plural-
ity of different priorities of the extract conditions, the
control unit 1s configured to control the treating-agent
application member to apply the treating agent to a third
section of the recording medium by an amount less than
an amount of the treating agent that 1s applied to the third
section when the remaining amount 1s not less than the
second amount, and

wherein the plurality of specific image portions includes a
high-priority specific image portion corresponding to a
priority higher than a predetermined priority and a low-
priority specific image portion other than the high-pri-
ority specific image portion, the low-priority image por-
tion being formed 1n the third section of the recording
medium.

2. The droplet ejection device according to claim 1,
wherein the part of the 1mage extracted as the specific image
portion 1s a pixel area for which the droplets of an amount
equal to or greater than a predetermined amount are ejected,
wherein the pixel area includes a predetermined number of at
least one pixel.

3. The droplet ejection device according to claim 1,
wherein the part of the image extracted as the specific image
portion 1s a pixel area corresponding to an edge of the image,
the pixel area including a predetermined number of plural
pixels.

4. The droplet ejection device according to claim 3,
wherein the image 1s a line 1image.
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5. The droplet ejection device according to claim 1,
wherein the part of the image extracted as the specific image
portion 1s a pixel area for which the droplets with lightness
less than a predetermined value are ejected, the pixel area
including a predetermined number of at least one pixel.

6. The droplet ¢jection device according to claim 1,
wherein the part of the image extracted as the specific image
portion 1s a pixel area with an optical density value that 1s
predetermined to require application of the treating agent, the
pixel area including a predetermined number of at least one
pixel.

7. The droplet ejection device according to claim 1,
wherein the part of the image extracted as the specific image
portion 1s a pixel area with a gray value that 1s predetermined
to require application of the treating agent, the pixel area
including a predetermined number of at least one pixel.

8. The droplet ejection device according to claim 1,
wherein the part of the image extracted as the specific image
portion 1s a pixel areca with a density variation value that 1s
predetermined to require application of the treating agent, the
pixel area including a predetermined number of plural pixels.

9. The droplet ¢jection device according to claim 1, further
comprising a third storing unit configured to store a plurality
of different extract conditions corresponding to a plurality of
different medium type, wherein the extract unit 1s configured
to extract a part of the image that matches any one of the
extract conditions.

10. The droplet ejection device according to claim 1, fur-
ther comprising a changing unit that changes at least one of an
amount of the treating agent to be applied to the first section
and the first amount, based on at least one of lightness of the
droplets to be ¢jected and type of the recording medium.

11. The droplet ¢jection device according to claim 1,
wherein when the remaining amount 1s less than the first
amount, the control unit controls the treating-agent applica-
tion member to apply the treating agent to the second section
such that an amount of the treating agent applied to the second
section 1s gradually reduced 1n proportion to a distance from
the first section of the recording medium.

12. A control device configured to control a droplet ejec-
tion device including a head configured to eject droplets onto
a recording medium so as to form an 1mage corresponding to
image data and a treating-agent application member config-
ured to apply a treating agent to the recording medium, com-
prising:

a first storing unit configured to store the image data;

an extract unit configured to extract a part of the image as
a specific image portion based on the image data;

a control unit configured to control the treating-agent
application member to apply the treating agent to a first
section and a second section of the recording medium,
wherein the specific image portion 1s formed 1n the first
section, and at least a part of a non-specific 1mage por-
tion of the image other than the specific image portion 1s
formed 1n the second section;

a detection unit configured to detect a remaining amount of
the treating agent;

a first determining unit configured to determine whether or
not the remaining amount 1s less than a first amount;

a second storing unit configured to store a plurality of
different extract conditions and a priority order of the
extract conditions; and

a second determining unmit configured to determine whether
or not the remaining amount 1s less than a second
amount, which 1s less than the first amount,

wherein, when the remaining amount 1s less than the first
amount, the control unit 1s configured to control the
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treating-agent application member to apply the treating
agent to the second section by an amount less than an
amount of the treating agent that 1s applied to the second
section when the remaining amount 1s not less than the
first amount,

wherein the extract unit 1s configured to extract, as the

specific image portion, a part of the image that matches
any one of the extract conditions,
wherein, when the remaining amount 1s less than the sec-
ond amount, and when the extract unit extracts a plural-
ity of specific image portions corresponding to a plural-
ity of different priorities of the extract conditions, the
control umit 1s configured to control the treating-agent
application member to apply the treating agent to a third
section of the recording medium by an amount less than
an amount of the treating agent that 1s applied to the third
section when the remaining amount 1s not less than the
second amount, and
wherein the plurality of specific image portions includes a
high-priority specific image portion corresponding to a
priority higher than a predetermined priority and a low-
priority specific image portion other than the high-pri-
ority specific image portion, the low-priority image por-
tion being formed 1n the third section of the recording
medium.
13. A non-transitory computer readable storage medium
storing a set of program 1nstructions for a computer config-
ured to control a droplet ejection device including a head
configured to e¢ject droplets onto a recording medium to form
an 1mage corresponding to image data and a treating-agent
application member configured to apply a treating agent to
the recording medium, the program instructions, when
executed by the computer, 1structing the computer to per-
form processes comprising;:
extracting a part of the image as a specific image portion
based on the 1mage data stored 1n a storing unait;

controlling the treating-agent application member to apply
the treating agent to a first section and a second section
of the recording medium, wherein the specific 1mage
portion 1s formed 1n the first section, and at least a part of
a non-specific image portion of the image other than the
specific image portion 1s formed 1n the second section;

detecting a remaining amount of the treating agent; and

determining whether or not the remaining amount 1s less
than a first amount,

wherein, when the remaining amount 1s less than the first

amount, the controlling comprises controlling the treat-
ing-agent application member to apply the treating agent
to the second section by an amount less than an amount
of the treating agent that 1s applied to the second section
when the remaining amount 1s not less than the first
amount,

wherein the extracting comprises extracting, as the specific

image portion, a part of the image that matches any one
of the extract conditions,

wherein, when the remaining amount 1s less than a second

amount, which 1s less than the first amount, and when a
plurality of specific image portions corresponding to a
plurality of different priorities of the extract conditions
are extracted during the extracting, the controlling com-
prises controlling the treating-agent application member
to apply the treating agent to a third section of the record-
ing medium by an amount less than an amount of the
treating agent that 1s applied to the third section when the
remaining amount i1s not less than the second amount,
and
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wherein the plurality of specific image portions includes a
high-priority specific image portion corresponding to a
priority higher than a predetermined priority and a low-
priority specific image portion other than the high-pri-
ority specific image portion, the low-priority image por- 5
tion being formed 1n the third section of the recording
medium.
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